Background/Objectives: Despite rising skin cancer rates in children, multiple studies
sometimes, or never. Primary caregivers answered yes or no to the question: "During the past 12 months, that is since [date], did [your child] receive a well-child check-up-that is a general check-up when [he/she] was not sick or injured?"
We calculated proportions of fifth-graders performing each behavior. The strength of associations between each behavior and sunscreen adherence was tested using bivariate and multivariate logistic regression. Multivariate regression odds ratios were adjusted for demographic characteristics (sex, race and ethnicity, household income, parent age, household education level, parent employment status, insurance status). Analyses involving helmet use were restricted to 4294 (84%) children who reported riding bicycles.
Repeated-measures multivariate logistic regression models for each behavior were used to test the likelihood of performing each preventive behavior relative to sunscreen adherence (controlling for demographic characteristics and hypothesized behavioral and environmental predictors of sunscreen adherence: number of sunburns in the past year, presence of shaded playground or recess areas, number of sports teams, participating in other physical activities and lessons, whether parents watched children's extracurricular activities, whether schools taught sun safety).
We explored 13 potential predictors of sunscreen adherence using bivariate logistic regression modeling. The odds of sunscreen adherence were estimated using multivariate logistic regression, controlling for all demographic characteristics and potential predictors of sunscreen usage.
Because there tend to be sun sensitivity differences between racial and ethnic subgroups, analyses were repeated for each subgroup. "All students" included 320 students of other race and ethnicity (n = 148 Asian/Pacific Islanders, n = 9 Native Americans, n = 163 multiracial) not analyzed separately because of heterogeneity and small sample size.
Analyses were generated using SAS version 9.3 (SAS Institute, Inc., Cary, NC) and weighted and adjusted to account for design and nonresponse weighting, clustering on school, and stratification according to site. Table 1 summarizes percentages of fifth-graders performing each preventive behavior; 23.4% of all students almost always used sunscreen. In bivariate analysis of all students, sunscreen adherence was positively associated with adherence to all preventive behaviors (all P < .001). In multivariate-adjusted analysis, 4 preventive behaviors were strongly associated with sunscreen use, but helmet use (P = .13) was confounded with race and ethnicity. Flossing had the strongest association with sunscreen use, followed by brushing teeth. Within each racial and ethnic subgroup, sunscreen adherence remained positively associated with adherence to other preventive health behaviors in multivariate analysis, except helmet use was not associated with sunscreen use for any subgroup, and seat belt use was nonsignificant for Non-Hispanic blacks and Hispanics. Table 1 presents results from a multivariate repeated-measures logistic regression model estimating the odds of adhering to AAP guidelines for 5 preventive behaviors relative to sunscreen adherence. There were significant differences in the likelihoods of all students performing the 6 behaviors. Children were more likely to adhere to guidelines for brushing teeth, using bicycle helmets, using seat belts, and having a well-child visit than to adhere to sunscreen use and less likely to floss than use sunscreen. Results for racial and ethnic subgroups were similar to those of the overall population.
| RESULTS
Hispanics were less likely to always wear bicycle helmets than All behaviors are presented as dichotomous. Behaviors were considered to have been performed if teeth were brushed more than once a day, if teeth were flossed once a day or more, if seat belts and helmets were always used, and if sunscreen was used almost always. (Well-child examination was a "yes" or "no" question in the survey.) a Odds of sunscreen use if also performing the other preventive health behavior compared with not performing the other preventive health behavior. Multivariate odds ratios control for student sex and insurance status, household income and education, parent age and working status, and for results for all children, race and ethnicity. Tests controlled for behavioral, environmental, and demographic factors (student sex and insurance status, household income and education, parent age and working status, and for all children, race and ethnicity). For each student group, P < .001 for overall 5 degrees of freedom Type III tests for differences across the 6 behaviors.
for sun-safety interventions in children of all races.
Our data suggest that adherence to any preventive health behavior predicted greater adherence to sun protection; children were at twice the odds of using sunscreen if they performed another preventive behavior. 19 In 1 survey, pediatricians ranked sun-safety counseling fourth in priority (after seatbelts, helmets, and smoking), but they identified obstacles to prioritizing sun-safety education such as insufficient time, patient interest, and parent adherence.
19
School sun-safety programs may alleviate the primary care burden. 9 Educational interventions with repeated exposure over the years improve kindergarten through eighth-grade student knowledge and sun-safe habits, 5, 20 although the presence of sun-safety education in school did not increase the odds of sunscreen use. Differences in messaging content may explain this null finding. Studies including adolescents suggest that appearance-based messages (regarding age spots, wrinkles) may be more effective than cancerbased messages, 21, 22 perhaps warranting investigation of appearance-based content for younger children.
Participation in sports (some outdoors) was not associated with greater sunscreen adherence. Children who participated in other physical activities and lessons were more likely to use sunscreen.
Perhaps these activities involved greater sun exposure, or parents were more involved with extracurricular activities other than sports.
School policies regarding outdoor activities could improve sun protection regardless of race and ethnicity. 9 Many schools teach sun safety, but only 10% of 484 schools had policies in 2006. 23 Only
California laws allowed student sunscreen use (and protective behaviors such as wearing hats outdoors) at the time data were collected. 24 In many US states, students needed a prescription to apply sunscreen. 24 Continued efforts should be made to promote policy change and study the most effective, age-appropriate content for school-based sun-safety education.
Children from more-educated and affluent households were more likely to use sun protection. Perhaps they had greater parental awareness and practice of sun safe habits. This agrees with prior research targeting those at < 200% of the poverty level for intervention. 8 This could reflect inability to purchase sunscreen, although only 11% of parents in 1 study reported sunscreen costs being prohibitive. 4 Limitations include the study sites being in warm climates, possibly inflating sunscreen use estimates. Caregivers may be imperfect reporters of their child's behavior. Surveys are subject to recall bias, although it is likely that using caregiver rather than student responses increased accuracy. Information about levels of sun sensitivity (eg, Fitzpatrick skin type) was not available, but we assessed sunburn frequency in the prior 12 months. This study was limited to the outcome of sunscreen use of SPF 15 or greater; the often-cited problems of adequate sunscreen application and reapplication could not be addressed. 4, 5, 15 Other sun-protective behaviors were not included (eg, shade seeking; protective clothing, including hats; timing of outdoor activities families might engage in), but sunscreen is the most commonly used sun-protective behavior in the United
States and is an appropriate study outcome. 25 Finally, future studies should examine whether healthcare professionals counseled families about sun protection, as the USPSTF recommends. 
| CONCLUSION

